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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high 
definition restored image from a degraded image. 
SOLUTION: Characteristics information is acquired 
from an image-pickup device such as a digital camera 
(S301), conversion information to indicate the 
contents of a conversion processing ( y -correction, 
color conversion, etc.), in an image capture part is 
acquired (S302), conversion method of an inputted 
image is determined, based on the pieces of 
information (S303) and the image is converted 
according to the conversion method. The conversion 
method to be determined is equivalent to an inverse 
conversion processing of the conversion processing in 
the image capture part and is to reconvert the 
inputted image, which has been converted into a 
nonlinear image in the image capture part, into a 
linear (exposure time is proportional to a pixel value) 
image. Next, a degradation function is generated 
based on the characteristics information, etc., of the 
image-pickup device (S306), and the restored image is generated from the image to be 
reconverted based on the degradation function (S307). 
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1 

tttt&B t«toT ECMKtt C E* 3 ft ${bHfe & Pitt 

Dia^a*^ 5 >2^T-m5£©^Myift«fc i/fciatt* a 

[W*B2] iiuE!iitt^¥Jtk£J:&£&^©A& 
sgiftAQSOflk ffiEJIttSB££SJItt©l!(©ntt© 

m&m 3 £Ett©nittx&3i£B. 

Bf*a5] S5K«7c*aH:, SuEflltt£gB££*il 
«MDI»eDlliflftcD96fbK:Bia-i-4^bHa««t:a£-dv^T 

ht-SW^Jl 1 7Sm«f#S 4 ©V^ftA* 1 £CEtt©1B 
ttffia&B. 

am&eb £ <t 4 «&© pg© ntt© t m mt s %<t n 

K> *fblBttfc##TiillEE»«f*CE»!**U tuaBHi^ 

6 ffl^fti* 1 HtcEttOPittjltLJl&B. 
[»#S8] HirE$ftiH£tiHll& $fE*itt&EB©tt 

tttsigft ^tr d t t-rz mmM. 3 nrnmrnm i © 
^-rna> i HicEtt©Httna£EB. 

[W*iM9] miE$4bH£tifff& Htt©3Mb©gH 
h& StHfeOttM* jjs-TS&'fb^ v ^ ft^frci i: ft 

tsafct-r* waaa 3 ^mw^is 7 ©i^rn* i m^tsm 
©mttJOJi&B. 

im&m i o i mm%<mmm%i&, «*i»ft#£ 
©v^-rn* 1 8£gBtt©iBftALa&a. 
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i &bEtt©nitt$tt9£EB. 

rn* i acffi«©Bflwaass«. 
awyi*itEff-rsa»©*»#a**u naEEtttttt 

* £81 »> a*/«£fl3BIttC** LTtifEtt*©*!**®© 

1 1 2 <D^?tlfr 1 £KgBtt©IHft«(!ia$t 

Bo 

[atsRia i 4 ] liaEUtt^^gitfft? &«&©£* 
- ^s©^%*«i«i3ic«-rs*ai^a!ft3iiRf 

SftMC<jS*S£fcfttt«i: 1 3£Ett©BI 

ttMSB. 

[ffsRia 1 5 ] ffiE*ffl*S!fcJU BuEHttSEji^fiS!* 5 

m -r § «m© SE«^a© *> % mmm izmtz $t&^m 

20 dfcft«rtRfc-i-*l9#JHl 4C8B*©liJ^a^Bo 

*fu-t, sijiaiiifl&ma > ^S!^j;2»^5a ! a©i*i^ft%ji: 
WLh-rzmmn 1 £Ett©inttaHi£eB. 

[afsRif! 1 7 ] iwffl!fc7c*®C«fc *>«7c3*i;fcll!«fc 

E»tt«fifc«fc*^©l»©IIItt©£fbfcW*r4£fti 

ffi*. « i t ft#SJti:-r SW^a 1 {cfB«©ili^i!!iaS 
30 Bo 

1 8 ] '£imm*ig.7h-?z>mm>&mmwx-$> 

Ji^ T-m ^© stiyoa ftffli-H^aiji^is: i: . 
fflimfcBia^sc ct *) g.»snMZftiitw&*iBm bra 
a9ffia7c*ttRBBfiRft«7cbT^b©^&v^m«ft^jES-r 

40 Bo 

««^b c <t o t nut $ n & £imm * xt> •? % xts^- 

Htrffi»«UKBCJ:6«flfc©l»©liIffe©^bft:H3i-r«3& 

<bH^«^aft#j«b-r, 3&YblB«ft«7nU-C*<b©'i>3& 

ftfli x. s d h t -t % mm.9m.mw.o 
50 &Q£<mm£W-£-<:ffi&Mmzim2ti, huhba^^ 
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©■ttJOASSB. 

[fttftg 2 1 ] jigia$ttHgmffitiU milBii&^B© 
2 0 (cffilKOliffcjVlSB. 

[WsRJJ! 2 2 3 &IflB${bH&flHBtiU iffl&©&{b©S 

s«M»k-r«aii*ai 9 73M!S5Rji2 i©tv**nfriJR 

tCgBtt©Qii«MVl£B. 

[» *JS 2 3 ] HuiB^bM»« fgfciu 10 

[ffif«8 2 5 ] nuflB&fbHgflttttiU iiulBS&SB© 

#&tffg£^*rcik£^kT£iif;fcJg2 4CfBtt©« 
ftll. 20 
[W5RJ12 6] fflgB&fbH£ttHBtt, Bfe©&4b©£ 

So 

2 6 ©v^ix* 1 ££BBtt©ftB&B. 

[it 2 8 ] ^bn«iftifc7c-r*iiHwaa#iSTf * 

IMit iot efitttt c IB® £ ft fc £fliiiHfc ft Hlfc 30 
JSii^MSi#]& 5 &^i?rj£©**«yi*iii bfcnH££ a 

it, 

ffifK««aiBK«t*infcoHf©iii«©*fl5CHia-rs* 

ftsHJltff&S^JtbT, 3fMbBIffcfc«7GLT£Yb©dJ>fc 

im&m 3 o ] aMk»B©#j»*a!Tf *ot, 

«fc©SR©B*©3Mblc H**- S $4bB8%W ffi^BtifBHB 

s^trikftwak-rsiBBSSBowflii^at. 50 
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3 1 3 &ibHfcfc«7c-r aiBBffiarn ^ 

«B«ifi t J: o r S3* C E» S ix bIB« * DB« 

I&j&^IStfm 5 &^jffi£©as»l«I«ill A 

mffiii««fcB^^®CJ:S*tft«!ia©rtaE*#*bTx A 
[af5t?iI3 2 3 *fl3ll*ft«7c-r*IiI«yB3irn^5 

«fc»efcj;oTSfcs*xfc*fbm«*Aa'r4Aai 

«iE»«aSBHJ;s««©lB©lil*k©3&ft;Klia , *-4* 

^blS*tif$6£#ji:bT, &{b«££*fcFubT&fb©'>& 
^BBft^fiR-rsfcTcXSkx 

[»5t<^3 3 3 »SIMflt57ny7A^ 

jtft b fe Bffe & flBftl&tt ic I BUT « HfliGftxS fc , 

ftffc©ME©inft©£fb t na-r a &<bisi*t»*8£ it-itsta 

lc HB^-T 2 flMRgBfftxfi k , 

[*i»©iM»fcKii8] . 
[0 0 0 13 

[»B8©«-r4tt«r^»] *&wi±. mmsm&a&v 
*(Dfim, »««KRtf *©#j»*aii£ v t p« * u aw*; 
kwik seYbHMftftittTc-rsiiMWJWiStttaw* 

©#i£, RBttffi9!$H^©IB^£^&SteKB;& 

v-*fflS9«tti£* MOTc, iix6ffl*iS©^ffft*J»-r 

[0 0 0 23 

m&v>&m] %fcm@L cma, #*b 
m ^ffixibT, £<t(D>Pte\,mig. mmmm.) 

&©^Ssfc»/a-r*&«>fcfcju 3&<bn»ft«^-r 

SjBBtffcS. C©*YbM**ft«r*3ErttkUTtt, 
^*fl=^F©«»aWSH*»&»Wfl«lK:#«»fc»J, MH^SS 
BKflBA6ii&«««B («*lix ADSffi-b>it) ©ffi 

[0 0 0 33 fiiTC, ^bBftt^l^TKWr*. * 
-f, f (x, y) &SSin«fex g (x, y) fcSMbli 

h (x, y, x J N y* ) &$<bHflu v (x, 
y) ftm^Hitfit^H-S^^yAJi^k-rsi:, (1) 

[0 0 0 43 



g(x,y) = J_ r/2 /(* - <*(.t),y - /?0))dt 
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[$U] *t Spread Function) It h (x-x' , y-y' ) t 

g(x,y)vffKx,y,x',y')f(x',y')dx'dy'+v(x,y) m.M^ti, ( 1 ) 5£«U ( 2 ) S©«t o 6ft 

••• (1) [0 0 0 6] 

[0 0 0 5] W#»£l&^-r, ^*s^b [& 2 ] 

b&^*§1^ ^/SAS^MIS (PSF :Poir* 

g(x,y) "ffHx-x',y -y')f(x\y)dx'dy'+\tx,y) 

• •• (2) ftiz&v&mi&m?<Dmmfc&&t)(D£%:$Amzm^ 
sns. cct\ g (u, v) , f (u, v) , h s. cct, v * oMmicmir zmm&mmx- 1 s 

(u, v) fcfc, 5fc*g (x, y) , f (x, y) , h <b<Dt{JsL%.1rZ,o a (t) , /? (t) £5fc*^ffi©x, 

(x, y) ffl7-U^#!T-fc£o yJ6fc#T-<& £ fc~r S i:> (4) iWfS; S £CTn 

[0 0 0 8] T{±S^^T-fet), ^^B^M^t =-T/2 

[g&3] *»6t =T/2i:-Ci:LTV^o 

G(m,v) = #(«,v)F(u,v) [0011] 

••• (3) [f&4] 

[0 0 0 9] H (u, v) fcfc, SSlB^f (x, y) £ u ^ = r ™ 

'M\m<$kZ (x, y) C^t-S->^^A©e3*MISStT- 20 

•■• (4) 

[0 0 10] WTC -{»Ji:bt, A^7i:fii «? [0 0 12] (4) 5$eDPaja£ 7- U £ 

AO ^©ra©ffl#ft&jM&ScJ;£&{b (^) K&VZ (5) StfW&ft^,, 

^b^T^i/ic^-cafctE-rSo £©*8*tag& [o o l 3] 

G(«, v) - jdxjdy e xp[-j2*(ux + vy)]j^ d£f (* - a(t),y - /?(')) 
- £" n dtfdxfdyf(x - a{t),y - fl(ty)exp{-j2x(ux + vy)] 

• • • ( 5 ) -8S [0015] 
[0014] C^f, x-a (t) =£, y-/? (t) [gfc6] 
= 7?h*5<i:> (5) sSte, (6) 5£©<fcd£&2><> 5K 

G(«,v) - ^dtjjd&nfi&t) * exp[-j2«r(M^+ vi7)]exp[-y2/r(a(f)« + >?(/)v)] 

- F(w,v)J^%xp[-/2/r(ua<0 +v/?(0)W/ = F(u,v)H(u,v) 

■•• (6) Hfttt, (8) stM5.na. 

[0 0 16] (6) Sit), SWbBu (3) 5$, XfciU 40 [0 0 19] 
dfti^flfifc (2) SftrM^tlSittfflS. C [g&8] 

o*<b©eaH«H (u, v) (£, (7) 3CT-*Ae.n „, N sin^r 

H(u,v) = 

•So KW 
[0 0 17] 

C»7] ••• (8) 

=X" 2 ex Pt-^««(0 + vA0)>// [° ° 2 J j ^ ^ 

••• (7) [R9] 

[0 0 18] xttfc**UTftK0©2f|q|K:— 6> = («-«„ )K cos 0 + (v-v o )K sin 0 
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[0 0 2 2] ife, Uo, voli, mV&Dfpib&MHib 
&o &>j&*tt'.h*B3tt, H (u, v) = TfcaE4&l;S 

[0 0 2 3] |BMSt£, jH^rC.tSS&ftiOSeib^^-n'Ko 

»^ «f'&l!!*5&»e>©Je*ftr,. IBS#*J}£giJ©ftj«© 
;i7*-*£cr 2 i;-r3^ £<bHfth (r) fcj\ (1 
0) ST-^-^fetl-So 

[0 0 2 4] 10 

mi o] 

(j-*i2n cr 

••• (10) 

[0 0 2 5] ii»7>f^K«t*^biH*©a7cfc: 
o^TKWr*. ^flUHfeff (x, y) hSUSW 

fcf (x, y) # (2) Sfc^r^^Ufcfifed*.©*:® 

d©WK jKf#*v*4>©4:-i-*i:*'er (x, 
y) , f (x, y) , PSF&Vh (x, y) ©7-U 20 
^*»B\ (3) S^Mfc-Tc (3) £HU 

(11) SC©±-5t:gOB$n4. 

[0 0 2 6] 

HS1 1] 

F(m,v) -G(m,v)///(m,v) 

••• (1 1) 

[0 0 2 7] (ll)aj;^ H.(u, v)»Dffe 
ftttx ^bHflt©7-U3i*»G (u, v) Cl/H 

(u, v) £utuT, cn*a»7-«j3i*tft-rscii:t: 
aaniftf u, y ) zw.™-rz>zt:&X'Zz 30 

H (u, v) T*ifc£o 

[0 0 2 8]^C, (3) 5S*»B*-S»^BU 

&iantf&£. mau ar&saufcu&a^ (2)5$ 
a, (i 2) a©«k-5fc*s»it&ns. -cr% n 

(u, v) tt % v (x, y) ©7— U^jElftt?**. 
[0 0 2 9] 
[«1 2] 

G(m, v) = H(u,v)F(u,v) + JV(«,v) 

40 

— (1 2) 

[0 0 3 0] (1 2) STSSftai:. £fbBfc©7 — 
■;:*£JJlfc*fb-C7-r;i/* (1/H (u, v) ) fcflsflj 
£-&€>i;^ (13) at^ti^C^S. 

[0 0 3 1] 

[Rl 3] 

//(u,v) H(u,v) 
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(1 3) 



50 



[0 0 3 2] 

c j: 5 mm * n * miMti aa* t <t t mmsm&w 1 91 
!ia», *©3&ibiififcfe«7cbTa»iii«ft*jEas-r*s/ 

x^a***.*. c©t§£\ ^bluffec^JEKoag** 
^Wbufc*fl2is»*itesu >iM-^- y4)\/*m<D 

uxAtioT, s&ibiBifcfta7G-r4#a5)b«**>a7c» 

JH^iS V> £ # f> tit V > 3 „ 
[0 0 3 3] U*>U&#£, t£;fcfcfc. 3MbWR©»J£C 

fcf. ©#!*■* :7V ©Jl*30 («#&# 

<£©«7G3»S#+#T-y: 
[0 0 3 4] 3-fe N — 5*S>*;iob.*5£^tr>X 
rAT'lt TWA IN K^M^FCJ: tlfMiP^ftSI 

mtjmm (mau 7u>^ ?^^7i/^ff) cm* 

t5. ;CT\ TWA I N Y=7<< M^fc«fc 5$OT£;ft,£ 
<StiU ^Cv-XrAlClU, iai6©H««7Gr;i/=f 

#j&$n&3e<bimfeft«7G-r*k^ «7oH«fc^«fc* 

% tmm % aa-r % c t iz & s . 

[0035] *mwi±, ±B3©W«C«*T&Sn&t» 
©T-$>t>> £{bmfcfr&«»ffi©«7ciBfc*»*£i:S 

[0 0 3 6] 

[flUHfe*Hfe-r*&»©#a] #»91© 1 -3©flJHK« 

smttxmstai** £im&*m.Kir zmmmmmwx- 
mi&mmz£^ximMfoiztm$titz£fcm 

mm*x±)-rz>A±>^m£, mtmmL&^mz&zm 

x£fc<D!Pte\,mm*£&?zmtt&tzffiZ-zz£L 
[0037] ±K©n«yBai«aK*i^T, mm, m 

[0038] ±f3©Bi^a^e^*v^T, H5ia5!La^ 
©tt^ «a.t^ ta33ii««ia*acj:s*SM!ya©fliix 

HulHS^Sg C ± & »ffc©|g©lBffe©&4b t bi^-t S 3& 
[0 0 3 9] ±H3©iii^5C i a^MC*v>T, mi 



9 

aaiBifiMJta^a c «t s aawjys© w n * sawwRS 

» £ H t « A S c 4: * W * b ^ . 
[0 0 4 0] ±fB©B<fcffi31SEfifc*^T, bu§3«7g¥ 

[0041] ±ta©B«»Ji*Bs:#oT, sareaTc* 

T, Sut3«^B«fc*f*7Gl-S#aS^**Cfc##* 

bV>. 

[0 0 4 2] ±K©B«4Jl«SSBK:*v^ ituaB^bM 
*tiHttiU #!l*fcfs ffiR«££BKJ:!>&'fbBfe£6Hi- 

M^s^tWi bv>„ 
[0 0 4 3] ±fB©BfWaa»Efifc*v^ suaB^bBI 
gffttttt. 01*. tf* «Ha«fifcSEBffl*«Sfil«ft^«rci: 
##*bo. 

[0 0 4 4] ±8B©B««S««fc#V^ HufB^bH 
*t»*ft«u B«fe©$4b©SH2:&3*ft©*l9 
*ft*i-&fb,M7.?t bv>. 

[0 0 4 5] ±K©B«M&3l*5iBfc*^T, BulB^bM 

mm***, mat*. mmkft*n&.-rzitm*'£tszk. 
[0 0 4 6] ±ga©B<M&3SS«fc*v^, sn^oa^ 

Sttx 0Jx.fcf> S#»^i®fS«fc©BI&#^£&Scfc 

[0 0 4 7] ±E©B<MBS*s«fc:feV^ mif3©a^ 
©tts 0"J*.HU iuiBiU^ji^Si^ctS^ms©^ 

[0 0 4 8] ±ffi©BfMeSSSBfc*»V'>T % gaSBB&K 

iBtfkc*rbTt!igBa»©*«^®©v^-rn*»t j: 

[0 0 4 9] ±ga©B«*WI««fc*HT, flir 

iB@j^3i^A j *i-sai&©^^is©a ^^«6®a 

[0 0 5 0] ±E©BMWftffl«Bt*V^T, HufBMLS^ 

is© a % izm-rz ^t&^a c «t s w&mmcb n 

[0 0 5 1 ] ±SB©B«*U1*«C33HT* ml 

a^sc £ sgfjuaa© bfcB^iaasflfi-*- 

BBOSI^aftHCillAiifc^WSU^. 

[0 0 5 2] ±§3©Iii^S^Bt:ia->T. 01*. a % 
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IBMTG^iBCfc »3«5ti^nfeilj^t:^fbT, HUHSIHj^lSl 

a^istc «t 5 gguoji© wsa VBuaaaHteRfic * 
tt©iB©Bffe©$4b c na-r a *fbH:Mi#fc*» b & 

BB^*«-rB«MD«#a*ECliA4^4:A J ** b 

[0 0 5 3] *#Bi|IJ©£2©ftiB£ffi3BfeJQ3l£B 
H\ 36ftB«*«7c-rSB««yi*BTfifcoT, 

at TE«i(*:t:ia«snfc*YbBflkftBi d jM,t* 

m^©SElWQ31*lll-rBIMia#ai:^ StlKBfRBia* 
10 l§tcj:s^ffl.a©F , g^&#Ji:bT> «<I3BB£3i&^a 

c «t ^ *«MBa$nfeBfifessaa x.x^mmmm:^. 

[0 0 5 4] *%lB©£3©fflGi£fll;&B&ffia&B 
B\ *ftB«S«7C-r*BIW!Ua*BTJ*or» «&g 
Bfc.toT«lfe*ixfc^bB**X*-i-*A*#a4:, 
IlilflBflHfc&BK: <k 3«ffe©IB©Btt©$4bK:H%-*-&£ 

20 ^B(**^*-*«7G*»fc*«*.*c:i:fe«HS4:*- 

& o 

[0 0 5 5] *3BH©MS4©ttS£ffi3»tf&tBtiU Jl 

ttb&Bft&iaeM^tcfBfi-rsBttia^ahx 
©iB©Btt©^bicBji-r«^bBaiffr«&gitiBe«flE 

So 

[0 0 5 6] 

[»Ba©^js©jBi»] bit, *fsw©*FaiftsaK©jB» 
* aural- s. 

30 [0 0 5 7] [»l©SStt©flJJB] H 1 tt> ##IH©4B1 
*»K Sl&flSl 1 OhftBflUKftl 2 Ofc^i^S. 

[0 0 5 8] fltaasi i oh:, ma, i/>x«©3fe* 
ccD-b>-9-*©a«*^Tf««*nx 

Bfl^ffi£BMfttt&lB&IKttl 2 OCfBStt-*. IBS 

[0 0 5 9] Wtlfc&SG 210«, ^J^.{i, TWA I N 
40 F5>f;ta¥©pv-f^fcJ;oTWJ»;§r*U ffilWKi*: 1 2 
0^f>iii^tf$g$M^tBbT. *©BtfctiHR£ffll3B4fe 

(c^©Bftffi3i«AibTttmaasgB2 o ocrat 

[0 0 6 0] — Jttfctt x ®^iiSP2 1 0fc*H-4B* 
ffllCtt, ^Jx.«s flUfeSBl 0 O^tR©^^^;!/* 

^*tiSo bA>b«;Aie., CdT-fct, IftH^^^BS^b-rs 
IB^9ljia5 2 1 OK::fet*SB«J0!«£:bT, ^ 
>v«iE^e*«Hff©BWI*»lt:BbT©*KiB-r4. 
50 [0 0 6 1] t»$g5!lSSB2 0 0 t± % ^J^iis =¥— 
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[0 0 6 2] III 2 «u BUt&jASB 2 1 0 ©lW©«£ft£ 

fr^-rmsd mm, ^mmcDt^vmmzmwzn 10 
ns. *t*s ^r>v7S2o im mmsL>&&2 1 o 

fcfc, !3®£WM 2 0*>e»iH&«fR£S^ai-rc -©Hit 

S. ^fv7S 2 0 2T*fct\ 111^^2 1 Ofcfc, 
t»W~#bT^glW£;6E-r. -©^iMUllcfciu 0J* 
it, #>v|fiE^S£iJl*©Kli31#£r*ft3. x^^T* 
S 2 0 3fli, mmi^2 1 Ott, £&L&n&ffi4R 
&ttffiU03!£B2 0 0tfilt§o 

[0 0 6 3] Bl 3 (i, t»ffima«S 2 0 0 ©■^©HEft 20 

V? AfcSr3v>T^I21^© C P U(C «fc tl Hfr^ftS. 
[0 0 6 4] 5fc*\ ^r^7S 3 0 1 "TfHU 

t2ooit a^gB i o o©wttfe^-r«fttfii«*ai 
fta. cfflttttusta:, m«x «»©*i»©imteK 

miz-?^x¥tbmmmmmw2 o op3<D*=evK.mnt< 

#*e>fts*a©fiWRfcU£-3v^ R^-rsntftSB© 

[0065] ^ry7S 3 0 2 fiHRffiHgB 2 0 

ottx ni^®i3ia5 2 i oniJW-s^BWHiortssw-r 

aas 2 1 o tm&wmmm 210k zmm-tz tztbco k 

[0066] X?y7S3 0 3 T-fciU fiHB&SSB 2 0 
12 0 011 Xrv7S3 0 2 L&*t!l«« (<fc 40 

ft^*ns*«l*iStt, HuiE©IBfft©a7cj8Lai©T;i/J 

uxA©i5»*fl:*e*s»}BesflSfii-r*fc«>c, s% 

* i: IBJRfa i: * 'JtftlHffi t & -5 «fc 3 t PiffefflRR* fl&kt 

[0 0 6 7] mmsmawm. mmm&&<Dm 
m, mwkism%Mmz&fr : r-7')i*mm.mmmw2 o 

OC«jtT43Sx «^B©«Ml&ZJnii^&ffi©«ia 

*«P«-T5C4:CJ:5, ®i3&^gl?3i££«?bT& <fc 50 
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[0 0 6 8] HWJi: bT, m«K%&ffi2 1 0{R!lT*#> 
^»IEft^*4»&fc*t*4««*LJlS«2 0 OffllTJ 
©*DM8a©rtS (£&#*£) <&HBt5= SffcSBl 

o o©fi^aji i o^^m^^nss]^ (mmm * 

g (x, y) , 2 1 OtJ;a*>v»iE*© 

iMgg (x, y) ftZt, Mfegg (x, y) 
(13) SCT-^a^nSo 

[0 0 6 9] 

[«1 4] 

r R (x, y) =g (x. y) " 1/r 
••• (1 4) 

*WBttfc#"r*BfcS»«&«>fc:ti\ (14) SC 
■?S*f*L*©«£»fc£fT-rft««fcV'>. coittMACJ: 
*)IBIfegg (x, y) i!3|li^g (x, y) 

[0 0 7 0] Bi4fcBl&gB2 1 0tfMT-feWlE£3^T 

-tzm-sizte^Ti*, mm»&mmm2 o o{pjjt-{±, Kfe 

WiEfc J: «£»©»*»*£*?*-* £i:S: J: !k ttt£& 
**-r*BHfcS»a *!S*8©£i:&a*6. 
Iffl{£Sl&a5 2 1 0«tfr*liEaVfi*IIE©5R*ftl8ffr 
-Shield ntt%&8IS2 0 OfflUT-tt, SrMlEfcJ:* 

^©iBSiftawRaitiEfc j: « *ift©a»*»ft -r 
ftK«tv^ fe«ra^©ffg^^w^©S!iatMb 

[0 0 7 1] y.±©<tdt, ^^y^S 3 0 3T*«\ 09 
iLHx Hi^8liigB2 1 0C<t5tMli©lSSlt:fflS 

[0 0 7 2] ^r-J»7S 3 0 4flt tMMLS^B 2 0 

ok, nitt9a&&2 i o«t»)iiii«tii«feaM-rs. 

i'7'S3 0 5Tlt ^T'y7S3 0 3t-^Lf;^ij5 

[0 0 7 3] ^^>>7°S 3 0 6T'lt Xr'>7S3 0 1 
Tf«l»b&»«SSfil 0 0OStttt«Cl^l^« 
BlftH (u, v) ^^jgK-TSo ft*. SMbBMSCHbT 
tt. ^*©^©«BC*3^TlfeB > g$nTV>S. 

[0 0 7 4] X^>>7°S 3 0 y7S 3 0 5 

-eaafcSJifcllMMMft (IB^g (x, y) ) iD, 
y^S 3 0 6-C£jEfcbfc3WbH»H (u, v) 
t, 5&-fbcD^;V>IlJ^f (x, y) ^W^-TSo JWfcWfc: 
il PMfcs (x, y) ©7-'Ji^iG (u, v) i:l 

/h (u, v) %m.bxmm.f (x, y) 

(u, v) F (u, v) %y-Vx-M$tm 

■tZ>Z\tlZ£*), £lh<D<Pt£\,mmf (x, y) tt^M.7Q 
-t&ZLt&T'gZo 

[0 0 7 5] [SB 2 ©|SMi©J&JB] E 4 it, *§%.W(D%i 

2 © mmmm c » s ^ y a ©sms^jsc s ^ 
-riatfts. a:^ »i©iUK©jB*K«siii«aai« 

BCWfiRSBIt £ W-©«/»fi*C ttH-fflffirefttt b. 



(8) 

13 

[0 0 7 6] £©£fflg©^SCftSBlffc9l&ffi2 1 0 
tt> tt*©aE«MWtUT, mm&&2 1 li:|g2^g| 
SB 2 1 2 i: IBSSRttl 2 0 3&»&«S*lHUfcHffc 

7**4. £©«J!)8l*.BU «*.tts Bi£%ft$2 1 0 fc 

fl£-o-tfroT*>,fcv>u §«M!i^i2 o o*e>©f§^ 

[0 0 7 7] CCflt Mfl%tftiB2 1 MMm 10 

^2^«lSB2 1 2HU «WBjflatJ:*a£«MI!I«ftffi t» 

[0078] 04 izm-rmm.m.&ffi 21001 

jigp 2 1 Ott, gBftttttl 2 Ofr&BfelffW&tfEttj-*-. 
[0 0 7 9] ^r97S 5 0 2flt IB4fe3lft8IS2 1 0 20 

ta- tf*»6#Aii418^XH:««iB!31«B2 0 0*?, 

S5 0 4£jgft. 5 0 5 

[0 0 8 0] Xr97S 5 0 4-eit 2 1 1 

CiD, f3»^<* 120*6 tt*tBb fcpj^tlf ?fi£ £.Wi 
U ^r^7S 5 0 5t-tt, £2£ggff2 12£ 30 

j: a Run*** 

[0 0 8 1]^ry7S5 0 6flt £gt$ftfciBtiMff 

2 0 OtcteiSTS. 

[0082] 06 04 icm-tmnmmmm. 200© 

S&f^©S£tl&^f 7D— 5=- + — bffeS. d©7 

[0 0 8 3] ftf x Xt^7S601 Tftt, flf fRJSLS^ 
I2 0 0tt mSS&U 1 0 0O«Htft^-r«H4fl|«ft8l 40 

BCov^T^iMSaHOaSEB 2 0 0 «©* ^ 'J Cfeffld 
nfc«»©«M4««©tf*»6, 01*. tt, A^a52 2 0 $ 

^bT#*e>n*»a©w«ts^Tx m^-tzmm 

[0084] Xf»7S 6 0 2 T-i±, fflM&SSB 2 0 

ottx nuftK&&2 1 ok^w- spawns (pofluoa) 
©rtss^-r«»««s8i»-ri. £©s»ms*bu 09 
ntt%&ffi2 1 o £mmmmmw;2 1 o^&j&tt so 
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[0085] Xf97S6 0 3 T-tts « ttftUl&B 2 0 
Ott> |ft%&9 2 1 OADHHWlMRfcSte'*-*. 
[0086] 7rv^S6 0 4 T-fc£> EDtt%&& 2 1 0 

2*- KT?*4A»**IWU SSI*- YTHbtitS.^'ry 
:/S 6 0 5ic£» N 162^— KTf»ntf^yyrS6 0 
7tc31tfo "T 4. &4b\ COStft^E— 1*2 1 OSrlffl^m 
&#S2 1 OfflT«ife£-rS»&fc:fclU *©*3ec««*» 

j E-r*s^"r««ftBi««iaa5 2 1 oa^stft-rsch 

#3*LV^ fe£U A*jffl»2 2 
— tf*> e.»T4»J:v>. 
[0087] 7fs>^S6 0 5 T-fcfc, fflNRftLJl&B 2 0 
Ott, nft3t&S2 1 0fr&tttt3n«HfttiHK&£ife 

-i-*w©SE»#ts**«-rs. ^wca, tn^s^s 

B 2 0 0 7t^7S6 0 2 T-ffif bfc^iltiMS 

istznuamm cs-^r a. --t- 

8t«*n**ife*iStt, mfM©Bi^©«7c5!La©7';u^ 
'jxA©mauw*Tf»swBffis«e«-r4fc»c, 

[0 0 8 8] ^rs>7S 6 0 6fll ^r»7S 6 0 5 
ft**. 

[0 0 8 9] 7r'y7S6 0 7T?B\ 7f";7S 3 0 1 

WISH (u, v) ££f£-r£o SSfbHRCHLT 
Bu fl£*©fltfl5©«iC*v^-rBi9i**i-CV^4. 

[0 0 9 0] Xf'v7S6 0 8T*B\ 
^E-KTJfeSW&Ctt, JBl^E-KX^vrse 0 6T* 

&m$titzm&m®. mms u, y) ) 
gm^tzmmmm. m&g (x, y ) ) «t») % 

S 6 0 7-C5fejESbfc3&fbHftH (u, v) CIS-5V^Tx 

^b©'i>^v^ij^f (x, y) %n£-fz> 0 mfomz 

[0 0 9 1] «±©J;^C, H^iig(5 2 1 0t*V^T 

«©M.a^HffL, Mra^-K-easawLS (H^©^ 

ffiS) ft^frUfc»&lCttx ««ffllS12 0 0t-lt 
Iffl^SljigB 2 10*6SB L fcllj^W^B^ © * © £t£x; 
«Kl©»*i:-r4. 
[0 0 9 2] [^3©HJfi©Bffi] m 7 BU *^H^©^3 

© mm © ^ t fli 4 nana ^ ^ a © « & ^ t- 
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[0093] ^©^©^fficffisjfttSB iooit 
mm&ft S3feftink 

SI, l/>X©*&j&Eli30 , ftfeSflttDtttifltft 

©, ni&©£{bicH*-*-sttMi (fiiT, ^bsa«$s« 

gB13 0^fit^.5„ 56fl5^5.*— *tt* «*. 

[0 0 9 4] |Bffe9l&SB2 1 Oii, d©«*litit$a£53fi* 

ut, ttffi5o.a^S2 o octe^t-s. *&, ra^mii 
o«-jn«*4: it, z(D£Wimm*mmmmmm 200 

[0 0 9 5] -r&fc>*K C©H5S©JK^T-<±, ffiNSffla 

11200 a, mi&m&& 2 1 0 «t a $<bngfiHfifttf 

[0096] H 8 fct, 07 tc^-TiH^^iigP 2 10©i 

[0 0 9 7] ^f->7S801 T-fciU BB^jiSB 

2 1 0I±, 8B**gftl 2 Ofr&iB&flHRftftaffl-*-. ^ 
T^7S8 0 2m OIMU&SV2 1 0HU BIBflraC 

1x5. IB2©^ffi©ff$<i©J;?Sc, B&Slftffi 

[0 0 9 8]^r>v7'S8 0 3T-lt BHfeBti&g|S 2 10 

a, mmmwi 2 0*&*{b»ai««*«*ai-r. x^ 

f7S 8 0 4Ti£, IHltiDl&SB 2 1 0fc£, ><t'J 2 1 3 

c, in&Bi&gB2 i ofcAssggyoaftjKRHrfigcrs 

1 3*»6«S*ffl-r. 

[0099] ^ff^S 8 0 5 T-fcfc, &1tmtffi&V 

v-y hc««iLT««fflai«Bc<eas-i-s. -© 
£©^vyfflfc»fMfH**a^«#sia*-ra 



(9) #582 0 0 0-2 0 6 9 1 

16 

[0100] Xr^7S8 0 6til ^fbHSWWKV 
**««*MiPLfciffl*««*flS«ffl3lSE«2 0 OCfc 
ft*, &fbHJMHOktf£»«*tt, BfetlftB 
©ttflatitfSh ttfiift < , iMffltcmttataugB 200 

[0 10 1]I9lt 0 7 CCT-*-fflNUUa&B 2 0 0 © 

i#«in*^t7D- 5^ — hT-&£, -©7 

10 ^ftfeXD^Aca-^T^^DCPucj; uisff 

[0102] ^-r, x^- * xs 9 o i t? tt, mmmmm 
b 2 o o tt, n^maa? 2 1 0 *> &fl-in«*tt©MflM!i 
$ft^si§-rs. ^r>v7S9 0 2t-it ttMB8tii£cB2 
ooit mmmm. «t 5 ^bnaw««ttm u x^x 

5 9 0 3 T*(i, flNe&»&B 2 0 0(t Hfeflttt £ t) X 
[0103] 7f77'S9 0 3fit WffiffL9SB 2 0 

Ofi, ntt9i&flS2 l 0fr&t^3*i3PHfeflMR&£& 

B2 0 0{i, ^r-y/S 9 0 3fMbfc'^«IIIS (<& 
S^JfoDT, RXBlfflBOflk ^f»rs 9 0 2T*SM# 

*«*n**ife*»B:, Suai©iiii*©«Jci[La©r;i/=f 
-$-z3}&t-&2><, mfomits mi<Dmm<Dmmtmmx 

[0 10 4] ^r-v7S 9 0 5T*{±, ^rf7S 9 0 4 

[0105] Xry7S9 0 6T-f±, ^f»7S 9 0 2 
T-Wfbfcfitlll 0 0©«fttfflf«taS-JV>T, £fb 
HISH (u, v) ££j>St-r?>o ft43, *YbH»fcHUT 
fcfc, «e*©«E«©«|K*JV^TBira**lTV^S. 

[0106] ^f-yrS 9 0 7T-fi, ^fs»7S9 0 5 
"TfaEift^n&BtfMjMR (H^g (x, y) ) <tt), Xt- 
-v7S 9 0 6T?£j«bfc3MbHftH (u, v) fciS-3v> 
t, ^b©3feC^JB«f (x, y) *m$L-rZ>o R<W«Jfc 
40 tt, Bi^g (x, y) ©7-'Jxfij|G (u, v) CI 
/H (u, v) SfUtltf (x, y) CD7— 
«F (u, v) F (u, v) &7-iJiMi 

■TS^iltJ; U, ^b©'i>ftV>@j^f (x, y) Sfttjc 

[0107] i®isjfi©jK»fc:«tntt, muoasE2 

0 0 tt, Bi#3iagl5 2 1 0 UTfl^iE 10 0A ! 4 

6 - i:* s T- § 5c * fc, W^gJQiSlB 2 0 0 f£, 

so 1 o*6i£ijMiHift»»tifc», mmi&si 2 
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[0 10 8] [g4®£fficD]£JB] £©fafi©J&*tJU 
*175SSB30*MiOJ&JBIIS:*«-4«««aiS!E«2 0 0© 

®a$r^S-rst>©t-fe-5o Hftfttfciu 03, 06X 
(i^gcaTcM-a^^^rS 3 0 7, S 6 0 837J£S9 

mem (wt, mata^a) tbttt rmiE^m 

[0 10 9] m75S*3©£ffi©J|£flrCfcl\ fiNSffiS 

SM2 0 0HU g«bfeiIj&t*$fi£^©iIHgi«W~^ 10 

ifefcjEVAttjBtHi. -r&fr*., t»f8mase2 o osc 

T^&V>tt<8©iIj0£:^ffiT-a?>S. -?©&«)> C©®^ 

[0110] •ect, a7cjfflao*ic, '&mm*ntr-t 

S£i:fc.fc!>, ^©Bm£8¥*fe-r-5;ri:#*F3lbV^ d 
0«ffiJItiU nffe9lftSB2 1 oic^tta^atptft©® 

ai--rsci:> ^is-rsi:, mm.mm$iW2 o ot^it 

S^gUl&a Ur'J»7S 3 0 5, S 6 0 6, S9 0 5) 

U £©««««fcaSt5^TfbWb-r*CIfca*J?*b 

£©«ffifflfc)U ffi^SB 2 4 0 ©ftt£« IBS: * 30 

#MbTfiM<b-r£c:i;A s $?£b^o 
[0 111] Sic, c©««ia©rtsau gtfbHMtiHB 
(f*Jz N SMb^**-*) fcas-3i^T£fb©flte-*>»« 

fcJ£-3v»T; &fb©j«i&a s *gofc«gft£ftSt§ilr£ 

[01 12] [ffe©^ffli©^] ttft 
[0 113] *fc, ±K©39fi©J&»t:«S£eXB:# 

*««fi*©£#© 5 ^-^©iifiRSsftT-fli 

[0 1 14] *fc, ±§3©gi|ffi©^ffi£{fcSig>g©«tE 50 
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rt^ttSSBcai/Ci— * (XttCPueu<iiMP 
U) WRBttiftCftiiSiifero ^5 A3 - H 6S» 

[0115] ^"py^Aa— K*eti&-r«&»©iattHi 

<7\ 7*7*4**, Jtm^l^ts CD-ROM, CD 
-R, flS&l^-A Wlgtt©^^ 1 ;*-^ ROMf 

[0 116] 3>t:i-^*»E«JKf*:*»e,«5*ffi 
*©«fl6*«^**iS»&©*J&:e»-r, ^©T-n^^A 

TV'S OS (^l/-f-(>mrA) ^#H0g©*!L 

[01 17] s^n, aa««Eflt*&«i*m*n&rDir 
* h fcfliit e> tttz c p u*a«£is©«3©— SBxtt^ss 

ftftfirs*tt©««t>*«lH©iai!r«J«BBC«-r*. 
[0 1 18] 

[0 1 19] 

[0B©1S3l&a&0.8] 

[e 1 ] &mE(Dm 1 ©^©jgjiscffisiii&fttiis'* 
[02] 01 fcw-rM««asB©iwis©*ft£jj*-r 7 n 
[m 3 ] 01 c^-rw««!as8«©iM^©«nfe^-r7 

P— 7^ — ht-$>5 0 

[04] *&BM<Dm2<Dmm(D%mte% t zmmmmi'X 
[05] H4fc^-riitf«ia»©aM^©«£*x*^-r7D 
[0 6] 1 4 t;TNt«iIi8I©»#©»4^t 7 
[07] *mn<Dm3(Dmm<DMmizi%2>mmmmi'X 

[0 8] 0 7{c^-r®^&3&SBfflifr#£^-r:7P— ^-v- 

[09] 07 c^r^t«oassB©iM^©«fcixs*t-7 
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